Evolution and integration of innate immune recognition systems: the Toll-like receptors.
Toll-like receptors (TLRs) recognize specific components of micro-organisms and trigger the activation of innate immunity. TLR-mediated signaling pathways are now rapidly being elucidated. TLR signaling originates from the cytoplasmic Toll/IL-1 receptor (TIR) domain, which is conserved among all TLRs. Furthermore, TIR domain-containing adaptors, such as MyD88, TRIF, TIRAP and TRAM, play essential roles in TLR signaling. MyD88 is essential for inflammatory cytokine production via all TLRs, whereas TRIF is involved in TLR3- and TLR4-mediated MyD88-independent induction of IFN-beta. Thus, innate immunity represents a skillful system that senses microbial invasion and initiates appropriate immune responses.